Summary. The greater in goats treated with GnRH (12\m=.\7 \m=+-\ 1\m=.\3) than in those that received PMSG only (9\m=.\7\ m=+-\1\m=.\1; P < 0\m=.\05). Out of 47 of the females in Exp. 1, 43 had one or more corpora lutea at laparoscopy 24 h after withdrawal of progestagen. These early corpora lutea were associated with an increased concentration of plasma progesterone during the periovulatory period. Experiment 3 provided evidence that these corpora lutea arose before the withdrawal of progestagen-impregnated sponges.
Introduction
Precision of timing of superovulation is necessary for studying early embryonic development, and for collection of pronuclear oocytes for injection of DNA in order to produce transgenic animals. Knowledge of the time of ovulation also permits the timing of artificial insemination to approxi¬ mate the time of ovulation, with a consequent increase in fertility (Ritar et al., 1987) . The time of superovulation has not been reported for goats. In sheep the timing of superovulation is extended unless gonadotrophin releasing hormone (GnRH) is administered during the follicular phase (Walkerei«/., 1986) .
The aim of the present experiments was to determine the time of ovulation in goats treated with superovulatory doses of PMSG with or without the subsequent administration of GnRH.
Materials and Methods

Animals
The experiments were conducted in autumn (April and May), using feral goats that had been kept on pasture at our Rye research station for at least 4 months. Before the experiment the animals had grazed green pasture. The animals were fasted from 12 h before laparoscopy began, until the time of the last laparoscopie examination. (Oldham & Lindsay, 1980) . Such corpora lutea were not included in the calculation of time to start of superovulation in Exps 1 or 2.
Progesterone assay
Plasma progesterone concentrations were determined by radioimmunoassay using a direct solid-phase 125I assay employing human antiserum (Coat-a-Count; Diagnostic Products Corporation, Los Angeles, CA, U.S.A). The sensi¬ tivity of the assay system was 005 ng ml, and cross-reactivity with other steroids was < 1%, except for 11-deoxycortisol (2-4%) and 20a-dihydroprogesterone (2-0%). All concentrations were determined in a single assay, in which the intra-assay coefficient of variation was 2-3%.
Statistical analyses
The time to start of ovulation and that to occurrence of individual ovulations were taken to be the midpoint between the time between the first time an ovulation point was observed and the time of the immediately preceding observation. Proportions of goats ovulating were compared using G tests (Sokal & Rohlf, 1981) , progesterone con¬ centrations were compared using a Mann-Whitney test (Siegel, 1956) and ovulation rates were compared using Student's t test.
Results
Experiment 1
The time to start of superovulation was protracted in nannies treated with PMSG alone, having begun by 30 h after sponge withdrawal in 1 doe, and not having begun in 9 goats at the final observation at 54 h (Fig. 1) . The administration of GnRH improved the synchrony of ovulation, as shown by the increased proportion of goats that had ovulated by the final observation at 54 h (20/22 for those treated with GnRH compared to 16/25 for those receiving PMSG alone (P < 005). The precision in timing of ovulation after treatment with GnRH was emphasized when the time of appearance of each ovulation was determined (Fig. 2) , with 91% of ovulations occurring between 36 and 48 h. The mean (±s.d.) time of appearance of each ovulation was 41-6 + 3-8 h after sponge withdrawal in the GnRH-treated females. As shown in Fig. 2 (Fig. 3) . The distributions in time of appearance of individual ovulations differed significantly between females that had or had not received GnRH (P < 0001). Nannies treated with GnRH also had a higher mean ( ± s.e.m.) ovulation rate than did control females (12-7 ± 1-3 compared to 9-7 + 11; < 005). 
Experiment 3
No corpora lutea were observed on Day 14, just before the administration of PMSG. Two days later 8/10 females that had received 1200 i.u. PMSG had ovulated whereas none of the untreated females had done so (P < 0001).
Progesterone concentrations
Concentrations of plasma progesterone were determined in Exp. 1 for 3 goats in which no corpora lutea were observed 24 h after withdrawal of sponges, and 9 randomly selected goats in which CL were observed. The concentration of progesterone was generally greater in the does that did have corpora lutea present (Fig. 4) with the difference between the 2 means being significant (P < 005) 27 h after sponges were withdrawn. Fig. 2 is presumably representative of a complete population. A similarly synchronous distribution has been described for superovulated ewes treated with GnRH (Walker et al., 1986 (Fig. 1), i.e. 24 h after laparoscopy began. If ovulation occurs 24 h after the onset of the LH surge, as it does in sheep (Cumming et ai, 1973) , and appears likely to in goats (Ritar et al., 1984) , then it seems probable that no LH surge began after the time of the first laparoscopie examination.
The high proportion of goats that ovulated after PMSG injection but before withdrawal of progestagen-impregnated sponges was surprising. While progesterone can inhibit tonic LH secretions at high concentrations in nanny goats (Sutherland, 1987b) it appeared to have no effect on concentrations that approximate those found during the luteal phase of ewes (Sutherland, 1987a) . These findings led Sutherland (1987b) to suggest that a dose of progestagen sufficient to control the oestrous cycle of sheep may not be adequate in goats. Our observation lends weight to this suggestion.
The occurrence of ovulations before the withdrawal of sponges has a number of implications for fertility. First, the eggs released are probably no longer fertilizable by the time spermatozoa are present in the oviducts, and therefore premature ovulation will be a cause of fertilization failure.
Second, these early ovulations presumably result from an increase in circulating LH that must also occur while the sponges are in place. Such LH surges would presumably exacerbate the problem of premature activation of oocytes that has been observed in PMSG-treated sheep by Moor et al. (1985) , who considered this phenomenon to be due to the predominantly LH-like activity of PMSG. Finally, the early ovulations led to elevated concentrations of plasma progesterone during the peri-ovulatory period, which may have deleterious effects on the transport of spermatozoa and oocytes.
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